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THE TARGET* PROJECT 

I 

M. V. Burlingame 

Netural  Gas P i p e l i n e  Ccmpaiy of. America 

The TARGET pro jec t  is a cooperative undertaking of a lmos t  
thirty gas  companies who ' a re  financing mass ive  r e s e a r c h  to t r y  to 
develop an economical na tura l  g a s  fuel ce l l  t o  provide a competit ive 
answer  to the a l l - e l ec t r i c  home. The objective is a power plant of a 
s i ze  and capabili ty that will  s e rv i ce  not only a single fami ly  dwelling 
but a l so  multi-family units, .such as apa r tmen t s  and town house group- 
ings,  shopping c e n t e r s ,  commerc ia l  es tab l i shments ,  and light indus t ry  
fac i l i t i es .  

The sponsoring gas  companies a r e  providing up to  $5'mill ion 
annually in this venture  with Pratt & Whitney Ai rc ra f t  Division of United 
Ai rc ra f t  Corporation, which in tu rn  i s  using, as a subcont rac tor ,  the 
Institute of Gas  Technology, the g a s  indus t ry ' s  r e s e a r c h  fac i l i ty  in Chicago. 
P r a t t  & Whitney i s  contributing another -$2 millioT,annually to  the  effort. 
With th ree  y e a r s  of study involved in P h a s e  I of the p rogram,  a $21 million 
effort  is scheduled, without question the l a r g e s t  single r e s e a r c h  effort  e v e r  
undertaken by the  gas  industry.  

While the fuel ce l l  p r inc ip le  has  been known for , ,more  than a 
century- -Si r  William Grove probably invented the f i r s t  t r u e  fuel ce l l  about 
1640--it was  confined to  the l abora to ry  until The  Space  Age. The fuel ce l l  
became a household word  with the successfu l  Gemini  space  probes  which 
depended fo r  e l ec t r i ca l  energy  on a highly improved  Grove-type fuel cell.  
In this ce l l ,  pu re  hvdrogen i s  the fuel and pu re  oxygen the oxidant using an 
e lec t rode  .catalyzed with platinum. 

Natura l  g a s  is a good source  of hydrogen, and air i s  a good 
source  of oxygen. The p rob lem and challenge i s  the  right combination of 
these  sou rce  m a t e r i a l s  to produce a n  economic unit not requi r ing  a n  
expensive catalyst .  This ,  then, together with a detailed m a r k e t  analysis,  
consti tutes the subs tance  of the TARGET project.  

In addition to  the ce l l  i tself ,  complete sys t ems  will  have to be 
investigated. R e f o r m e r s  to  produce hydrogen f r o m  na tura l  g a s ,  methods 
of conditioning the  a i r ,  o r  means  of using e i ther  as i s - - o r  e i ther  substance 
only slightly modified--must be  r e sea rched .  
studied to de t e rmine  the mos t  efficient, the mos t  economical,  and the most  
long-lived type or types.  
but much m o r e  is necessa ry .  

Inve r t e r s  a r e  a l s o  being 

P r o g r e s s  h a s  been made  on these  approaches ,  
This is a ma jo r  p a r t  of the r e s e a r c h  program.  

. .  
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Our r e s e a r c h  p rogram is looking a t  th ree  genera l  groups of cel ls ,  
fueled with na tura l  g a s  and a i r ,  to  de te rmine  which may have the best  capa- 
bility for  success .  These  types m a y  be r e fe r r ed  to as: 

1. Low tempera ture  ce l l s  - 140°-300° F. 

a. Acid electrolytes ,  i. e . ,  sulphuric or phosphoric 

b. Alkali e lectrolytes ,  i. e . ,  sodium or  potassium 
hydroxide 

Each of these  has  p ros  and cons. 
unaffected by the C 0 2  in the a i r  and i t  appears  that there  
i s  l e s s  chance of e lectrode pollution with insoluble c a r -  
bonates. The  alkaline ce l l  appears  a m o r e  efficient air 
e lectrode with l e s s  cor ros ion  complications than the 
acid cell.  

Both now use  ra ther  expensive ca ta lys t s ,  such a s  
platinum o r  s i lver  palladium, and poison sensitivity 
( C O z - H z S )  of the catalyst  may be  a problem. 

H e r e  r e s e a r c h  will be d i rec ted  towards the development 
of inexpensive catalysts  with tolerance for impuri t ies  in 
the gases .  

The acid ce l l  s eems  

2 .  Molten-electrolyte cel ls  

a. Hydrate  of potassium hydroxide 
(medium tempera ture  - 400° F. ) 

Requires  r e f o r m e r s  to  provide hydrogen f r o m  
the na tura l  gas  and equipment to  remove CO2 
f r o m  the air. 

b. Molten carbonate 
(high tempera ture  - 90O0-14OO0 F. range)  

(1)  Does not requi re  noble meta l  e lectrode 
catalysts  

( 2 )  Provides  useful heat ,  but is sluggish in 
performance and h a s  cor ros ion  problems.  

3. Solid electrolyte  ce l l s ,  using stabilized zirconia  as the 
e lec t ro ly te ,  is  the l a s t  type of ce l l  under investigation. 
This  is a high tempera ture  ce l l  operating in the 1600O- 
1900° F. range. Because  the solid e lectrolyte  must  be 
thin (0.016 in. ), s t ruc tu ra l  p roblems present  themselves .  
P l u s s e s ,  however, include (1) usable waste  heat ,  and 
( 2 )  l a r g e  to le rance  to impur i t ies  in the reactant  gases .  



303 

! 
In our  e f for t s ,  whole sys t ems ,  not just  the  ce l l s ,  mus t  b e  

considered--such a s  r e f o r m e r s  fo r  fuels  and oxidant purification, where 
necessa ry ,  means  of overcoming s luggishness  t o  load demands,  etc. 
Solution of these  problems is f h e  ma jo r  effor t  of the TARGET r e s e a r c h  
program. 

Additional aspec ts  of the r e s e a r c h  will dea l  with: 

1. 

2. Load cha rac t e r i s t i c s  

Market  ana lys i s  ( types of cus tomers  to  be served)  

3. 

4. Other spec ia l  in te res t s .  

This  is the TARGET story.  

Methods of placing the fuel ce l l  in the hands of the public 

I wish I could p romise  i t s  resounding success ,  but in any 
r e sea rch  venture  the possibility of fa i lure  always ex is t s ,  of course .  
However,  we think TARGET is not only a worthwhile bus iness  venture  
but one that mus t  be undertaken if the gas  industry i s  to  continue as a 
leader  in the p r i m a r y  energy business .  As I said at the s t a r t ,  a lmost  
thir ty  major  g a s  companies  have la id  the i r  money on the l ine--not  only 
in hope of success  but to  expres s  the i r  faith in the future. 
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Figure. 3 
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GAS INDUSTRY PROGRAM 
OVERALL 9 YEAR PROGRAM PLAN 

DECISION POINTS AND MILESTONES 

I T R S T  PHASE I SECOND PHASE I THIRD PHASE I 
A A A A 
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.Figure 4 

GAS 'INDUSTRY PROGRAM 

PROGRAM PLAN FOR FIRST PHASE 
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F i w e  5 

FUEL CELL POWERPLANT FEATURES 
PERFORMANCE 

GOOD FUEL ECONOMY 
NO SUE EFFECT ON CELL EFFICIENCY 
HIGH EFFICIENCY AT PARTLOAO 

0 MINIMUM OF DISSIMILAR PARTS 
0 SIMPLIFIED MAINTENANCE 

DEPENDABILITY 
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HEAT UTILIZATION 
FAST RESPONSE 

MODULAR PACKAGING 

OPERATION 

Fiaure 6 

GAS INDUSTRY PROGRAM 

PROGRAM ELEMENTS 

0 MARKET ANALYSIS 

0 APPLICATIONS ANALYSIS 

.e. SYSTEM ANALYSIS 

0 SYSTEM ENGINEERING 

0 TECHNOLOGY IBASIC AND POWERPIANTI 

0 APPLICATIONS TESTING 
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Figure 10 

FUEL CELL - TOTAL ENERGY APPLICATIONS 
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